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[»#*ll] K + ->>jtf5T-<7)%?l^^ 9-h 

g tbSiiJ- WfPl^ 9 9 - K ± ») S iiT 4r 4 * 

>lf K > -f > 4 1 8E*to&BM0fc*B* 6 
[W*$3] f L 5H/K^->>itfc : ?-0|6?S^i'*'- 
^\ T 7 ^n-^r-^-, lac^nt-^-, t a c 7" 
Dt-^-> t rc/D^-?-, t rpVnt-^ 

A Pl 7°n-t-^-, arafot-J'-o^fti 
*»OW»T \~- * * V K * > ae^OHII S: "Tfe 1 1" i 

Bo 

?-n^>, 4 > 9 -v 4 jV9-uj 

V^n77-->*^nJI.-flJMH : ?-, 7JD7T-V3D 

aifiL^WlSIJHT-, f£«$RBi\ JISi*?EHi\ 
*;i/t>, 7°n^>X';>, 4 >*'J >#»£ftHi\ % 
ai^MlftftftH^, ]fc/.MES3lUSfiBiK bv>^7* 
- 5 > y-'$ftBi\ Sflltftl?, tflBT, #@ 

^';T«ll6**ttft*«H?-, =*-nFD7r/, 7 

n^--tr\ M^x^-r/T^f^-?- Jfo. 
ifci&HBi 1 , 7°nr-f>C, ^a-tl'7'nyf- fc\ 
X-/?-i + yKfai5'-t', V->, 'J •/■?•- 
A, P 4 5 0, 7"D^y> ( h ') 7"v >"f >b If? 

ny')>, lsMMSfc, HHMEfl\ JJlvt7^7*5>, 7 

¥pgi5H?-^ e> * * & «t <o mm $ *> <nx'h z, mm 

» * "Tit 11 S a K t L TlfeS $ * & - t * iff fit 1 1 4 *T 
[0 0 0 1] 

fis^ona^ * * - fc 1 fit)atfST-<7)|§5|^ 7 9 - 1 1; J; 

*)&r*Kim2tit:tim. to. vmtm # 1*1 u us 

SS. {aRtfVfr^&itAft (inclusion body) tit 
10 0 0 2] 



(2) #B¥9- 1 0 7 9 5 4 

2 

rt-egte Liw#w K^i&te i^i&ttoit a# t if if *t- 

W ^ *i& v ^ - t </ Wi> *\ -£--f L t s^-e lit 
20 i.s<9 9-&<m}t-o<r>mRt Zixx&tzc ^<r>'\k. 

if 14Sa K t L xm% S *4 ft* * »Stt 4 i t li, * 

50 [0 0 0 3] aeRa^fcffcStiSjtfc-X-Mifclf,*! 

Tv^v» c JtAft:(0®ffili*°'^7°f- K<7)S^ ; t7*- 

aS45Sf-Sfif«Sftli:i4t*Jtt)liS (Sc 
hein, C. H. (1989) Bio/technology 7± 1141-1149, Mi 
taki. A., and King, J. (1989) Bio/techno I ogy_7, 690 

-697 ) o ^<on«4!ftseKJi*i»«rt-efirifc^» 

tto7^>; 7-*- h t LT%a$tL4<0-e*6 9^? c: 

f>#t4x.4 2 ooBW^^i "7 I-S*?*l4o 
40 [ 0 0 0 4 ] * 1 cOH^-liTCH®^ t: - h v 3 7 7 -> -V 
-^a> GroESL (groEt^DV|;J; 0 t3- 
K$tLTV>4) T**4 0 G r o E S L 3 yy'V -j 9 7- 

^ > y't 4 <0 i tm-t h \m *7t 1" i fc 75 s ftfiBg f> t5» 
U^tLT§7>: (Weissman, J. S. , Kashi, Y. , Fenton, 
W. A., and Horwich, A. L. (1994) Cell 78, 693-702 

, Schmidt, M. , Rutkat,K., Rachel, R., Pfeifer, 
G. , Jaenicke, R. , Viitanen, P. V., Lorimer, G.H. , 
and Buchner, J. (1994) Science 265^ 656-659, Azem, 
50 A., Kessel, M. ,and Goloubninoff , P. (1994) Scienc 
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e 265, 653-656, Martin, J., Mayhew, M. , Langer, 
T., and Hart I, F. U. (1994) Nature 366, 228-233 ) 

\<>bti2>o w<7)*^ ^llftffiv-V^n >G r o E S L<D 

G r o E S L<7>f£Rri 5 Tfi»$ix 
2> 0 G r o E S LOHHl^;^ ? ±#L&v,*i A 

(Georgopouios, C. , Ang, D. , Liberek, K. , and Zyi i 
cz, M. (1990) in Stress Proteins in Biology and M 
edicine (Morimoto, R. I., Tissieres, A,, and Geo rg 
opoulos, C, eds) pp. 191-221, Cold SpringHarbor P 
ress, Cold Spring Harbor, N. Y.) „ fct, 

aid >(OR|^cog|*i:^i^-<JK7)^ia^*$ttS i 

[ooo5] *»mrt-cw*«4»5S«oir»fbi-» 

SL£tt*c9W?L«56RcOGST S 
y - -t 7 r n - x tf- X icfeao ta^fi-i Kfe-g-t & & <r> 
(± ;u * f - * > tf - X ic«b$fi(j icfite 1 4 v> c t 

J#$fLT>>£ l ^n^ifbh (Kondo,T., Yoshida, 30 
K., Urata, Y., Goto, S., Gasa, S., and Taniguchi, 
N. , (1993) J. Biol. Chem. 268, 20366-20372) 0 

[0006] x^m^a^x^mt-f ^^a^m 

it. fi£*ti, ±M<r> t n & ->-v^.n yhh^it 

7 * - ;u y - -tf ( f o I dase) £ fl-ifc it ft? 1 *f&H £ * & 

DfOtJbl, TCllIf Ofj§£-li±tr2CDG r o E S L 
(GroESfcitf'GroEL) ^O-ftaW^ & ^T* 

-15, 7 * — -tft LTIi, SSKOyX^ 40 
7-f Kfe^fttlM^t^^'J 7°5XAg£«T*£)£D s 
bA, -?-OK'fk«7CS53B'e*SD.s b B^X-P r 
7"f- KfS^"<7)^14fb £ ttffi-f & ^ 7°-^ v 7° n U )V 
cis-trans 4 V > 7 — ( P P I 7 --t?) H 

[0 0 0 7] Cft<bco-> >£>£Wi7 t-^y- 

ffSttJSIfc 1 1± 4 ») « v». S6R#* 4 tttf 7 * - )V t 
0 70g»t*4:i), *B16l*3?0)3ejtWjE«i5:7* 50 



#H¥9- 1 0 7 9 5 4 

-^■T-f n-Ttl CO -> -v > 7)^3/1 Kt&g 

t^^^fjT-JbS (Hockney, R. C. (1994) Trends Bio 
techno I. 12, 456-463) 0 
[0 0 0 8] *2 0fSi LTJi, 

•So HfcOSSSt LTli, ?)Vf>+*> S-h7>7s 
7i7— t' (GST) (Smith, D. B. and Johnson, K. 
S. (1988) Gene 67, 31-40 K v;u h -*-i££gE3 
R (MPB) (Bedouelle, H. and Duplay, P. (1988)E 
ur. J. Biochem. 171, 541-549), 7"DT-f>A (Nilss 
on, B. , Holmgren, E. , Josephson, S. , Gatenbeck, S. , 
Philipson, L. , and Uh I en, M. (1985) Nucleic Acids 
Res. 13, 1151-1162), XdtM /AO'f A J ?u-f 
'J >ISo"Z — K> ^ > (Nilsson, B., et al. (1987) P 
rot. Eng. Jj. 107-113) , i/:l±7"nf ^ >G (Nygre 
n, P-A. , Eliasson, M. , Abrahamsen, L. and Uhlen, 
M. (1988) J.Mol. Recog.J., 69-74 ) ^"fflv^tU 

LfcSGKfc LT%H£-£&o x*, 77-f-f^-i: 
tf L If bT?S14 1 4 S - 1 1 7C § *5pJ * t L T^tf b ti 

m^s&ntthztiztiommti-hztit, # 
i:g s t ttoa-g-gast-^v^T^'btLim^T-** 

t) 5 \ -eofcOftDtt^Slfi**: tT, McCoy 

rt^^StS-^-SClt^Hg^^ofc (LaVallie, E. R. 
et a I. (1993) BioAechnology V[, 187-193 ) 0 

[0 0 0 9] ULW, lt-&S6R<7)ii-C:-li, # 

i«.f*y~ \att y)®$& l, BWo5fiK««t*3Ht 
it^Li ittuf & <b ^ v^ 0 c (Dim t mwtvuh^tf&ft 

a 7j S W V- 1 -3 CO ^ .£ t 4 o T ^ S o 
[0 0 10] 

OT8f5EW7>»-e«a$<tTv»*. {Sot, $iib^<o»i 

co§WI±, yMi.l-<r>5kW<'7 

o § ttatfi? ? - 1 *: i "9 Sff^RC^ 3 
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[0 0 l 1] 

Ulyt^D^fiiG r oE S L tW^HST-li, ^ 

[0 0 1 2] BP*,, Wi<0gtt±, (1) f*l-K 
* - 1 iAUiUs?- * 
-i:±»J^Rte*$tL-Ci4*^R|R*IBB, (2) 

*;U7 >f K^f V> 7--tf<D^:t b K*->>&K> ^ >T- 
*4»*«llB*0*3BKteljii|ffl«, (3) f*l/K 

ac'/D{-^, taC/Dt-J-, t r c f nt 
t r p 7*n*- a Pl '/n^-J'- a 

(2) K«o*^R$k&». (4) gS5»ft?/&\ 
-f>^-7ia>, -f > 9-u -i * -< > ? - n 4 + 

n --mm** mm-? ^ -mm 

^i-ahn?^, 7n*-f— fc\ aj&T^cu 

C, ^'Jl/ 3 -t 1/ 7*n ■> ^- 1\ X t-;<- t y KfM X 
A*--tr\ l^>, 'J7*f-A, P 4 5 0. 7"D + ty 

h U 7"v>^ > t tf x 7 ^ ?--fc*^ > b tf ? 

ij#n;u^>, M^nyj/, l*«fitfr, lift 
*55\ Utff7;v7'5 ;i^1Mg6R, 7"n^ 

K*ix&<>ot?**ittlE (1) - (3) v>i*tL^t:E« 

<7)*BRK»$fflM, flfi: (5) Bulfi ( 1 ) — ( 4 ) 



(4) ^9 - 1 0 7 9 5 4 

-6 o 

[0 0 13] 

(i) y^x^ Koatai 

^ ^ ^ _ t g w jtfs^ <^*a^ OW#U «t *) ® 

^ - J: o Titf * W *>o5i * «S¥ $ tLS T 7 7°n 

/vK (IPTG) T-te¥t£** ? aTf£& 1 a c 7°n^- 
?-tL<lit ac 7°n^E-^-$>^vMi t r c 7°n^E 
3->f> K-^T^'J^K ( I A A) -C(E^H 
S* ? nTflg4r t r p 7^n^-^-OIJ*\ igS (4 2TC) 

l^ftl^W'// (Lunn, C. A.,Kathju, S., Wallac 
e, B. J., Kushner, S. R. , and Pigiet, V. (1984) J. 

Biol. Chem. 259, 10469-10474) bb<7) 
ftl/F^y/ (Wo 1 1 man, E. E. , d'Auriol, L. , Rims 
ky, L. , Shaw, A., Jacquot, J. P., Wingfield, P. ,Gr 
aber, P., Dessarps, F. , Robin, P., Galibert, F. , e 
t al. (1988) J. Biol. Chem. 263, 15506-15512) . if 
J^l/F^v/ (Hoog, J. 0., von Bahr-Lindst rom, 
H. , Jornvall, H. , and Holmgren, A. (1986) Gene 43, 
40 13-2K Fernando, M. R. , Sumimoto, H. , Nanri, H. , 
Kawabata, S. , Iwanaga, S. , Minakami , S. , Fukumaki, 
Y. , and Takashige, K. (1994) Biochim. Biophys. Act 
a 1218,229-231), 7°tf x ^ > v X ;i/7 f K^7^7- 
-tr<7)f-t V K^ry>iF7 4 > (Edman, J. C-, Ellis, 

L. , Blacher, R. W. , Roth, R. A., and Rutter, W. 
J. (1985) Nature 317, 267-27CK Tachikawa, H. , Miur 
a, T. , Katakura, Y. , andMizunaga, T. (1991) J. Bio 
chem. 110, 306-313) l£M£ffl^f^&£o #H9JO!|f 

50 MTcmfi^i^fTcMtL. ISilfflI^fW:£^ 
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v >r ti t ^ * k * v > t «: s&»-c § 

SA*ib"e*So JiTFKIJ. ^JftSf-^UK+vV (Tr 
x) fcfllKfciK ^n^-^-i:UT 7 7 0 n^-^ 

[0 0 15] Bttit{S*0&£'^*--fc LT, T77° 
n^e-^-t P BR32 2ft*<7)V7°'j3/tJ:^frp 

RO?fea^^^tRV^^t t |&a i &^:S7t*ll^ Trx 
^-VWMiT 7 y°u^~9~izM^L, pl5AV7° 
'J n>j3itf^n7A7i-^ - ^Mt14 (Cm) 
-a^T-^'&tf P AC YC^^ 9- (Chang, A. C. Y. , 
and Cohen, S. N. (1978) J. Bacterid. 134, 1141-1 
156) C)fAt^ol4til/:7 7XU\ pT-Trx 

[0 0 16] £T> T 7 -/n*-*-£0|x.|fp 1 5 A 
U7V^>t*&ts?yZ$ Y (pACYC-T7) * 
fEK-f&tcti, P 15AV7'^>J#t^77^;F 
p A C Y C 1 8 4 (Chang, A. C. Y. , and Cohen, S. 
N. (1978) J. Bacterid. 134, 1141-1156 ) <0 0 . 5 

kb Hindlll-Sphl|fr)t£, ^^U'pA 
R 2 1 5 6 (Studier F. W. , and Moffatt, B. A. (198 
6) J, Mol. Biol. J89, 113-130 , Rosenberg, A. H. , L 
ade, B. N. , Chui, D.-S., Lin, S.-W., Dunn, J. J., a 
nd Studier F. W. (1987) Gene 56, 125-135 )fi*<DT 

7 y°u^-f?-£^ts0. 6kb Hindlll -Sp 

[0 0 17] ov^\ Trx^- Vt&^M^T 7 7° 
n^-^-^aiS?^/:7°7^^ K (pT-Trx) i 
ftWLt&lzit^ fflz_\£ p T-G r o EON d e I - H i 
ndill Bftf-^ *ffl Invitrogen ttJ: »5R7cS*i"Cv* 
£7°7X^ KpT r xfi*<7)A8§B^* V K*v>C03 
-KS«fca spA^¥^-U-^"mNde I 
-Hindlll Bfn"C*ft1-4^ft«:fflv^C:t*^& 
4o -OpT-GroE (T 7 ^Dt-^-^iSPTi: 
ABiffiG r oESL^atS^X^ K) (i, gro 
E77X^ K (pKVl 56 1) (Kanemor i , M. , Mor 
i, H., and Yura, T. (1994) J. Bacteriol. 176, 4235 
-4242) %mmt LT*U> y-*: **4> *)Ti? 
va> (PCR) Ci^ISL/:, GroESL-n- 

Kffi«£^tr2. 1 k bON d e I -B g 1 II DNA 
Bfit?:, P AC YC-T 70N d e I -B araH I ffltfi 

[0 0 18] 4?t. T7yn^-^-JJp7"n^-^ 
nTffii t r pyn^-^-^lfflLfcT r xM^X 



(5) #BB¥9 - 1 0 7 9 5 4 

s 

ho p.Trx (*H Invitrogen ttSO i^I^Lf:T 
r x<7)^r- KfW*fc a s pA^?^^ 
Nd e I -H i n dill Brfrfc^ #I;U£pM 5 9 4 (Mo 
rishita, H. , Yamakawa,T. , Matsusue, T. , Kusuyama, 
T. et al., (1994) Thromb. Res, 73, 1 93-204) i E c o 
R I - H i n dill ffiitLmbtib t r p7'n^^ 

- P HY300PLK (SffliSttS) OB g 1 ll-A c 
c I»fM"te^S*T. p ACYC 1 7 7ft^W] 
70 3>t7>ey'J >ftt4itftT-**#^> t r p7 B n^-^ 
-Ki&T r x|§J|7 0 y^< KA^R-C&So 

iMsw&ut. 7 > try 'j >fraate?-±<os c a i» 

fit:, pUC4K (X^x-f / Pharmacia Biotechtt 
ft) *b{#t^^tv^ vxffitttiie^-^^tf S a 1 
I BfM*£if A LT, mMMm-?-*-*%&tZ>Zt <> 

[0 0 19] *ftWUfflv^tL£gfl5«fi^t LTi±. 

20 n--3B«H^ mmt-??vy r ~i;^u-~tmm 

^ v^n7 7-ynn--$ij$iHi\ xnn^xf 

30 C. ^3-ti/rnyy-t\ x^-t^vFfa 
A?— fc\ V~>\ 'J7f-^, P 4 5 0. "/n^y 
F 1 j7 ? y>Ott^-, -X^X^-Hf-f >t.tr^ 

i£35\ jflLrt7^7^>, y-( )i*m&W&K, 7^nh^ 

40 ^ cAMPJt*iW^>>S^I&R (CRE-BP 
1 ) p 5 3 *ttUiljaf£? , X e n o p u s M 

o s 7°D f — t y ^ v — >> 1 c kiltei 1 , s k i — K 
^IftT-, myc7°oht/3y->, 7rV7^;i^ 

[0 0 2 0] ^MO^*td^cOg05Sa«t%?lt^7 e 
7^< K(±, mrffiO J: ^ t:, U0x.tfT 7 7*n^-?-io 
itfpBR 3 2 2fi*<7)V7 0l J n^t-ttrjSa^p ET 
f&JI^?- (Studier F. W. , and Moffatt, B. A. (1 
50 986) J. Mol. Biol.J89, 113-130 . Rosenberg, A. 



-5- 



9 

H. , Lade, B. N., Chui, D.-S. , Lin, S.-W. , Dunn, J. 
J., and Studier F. W. (1987) Gene 56, 125-135 )t 

[0021] (2) mm$K&fflw<7>itm 

^SimwiT^^^A^IS^l^^T'^^o T7 

r - j/* Sr jSaCffc L , T7RNA-f j>7-*' 

[0 0 2 2] *EOJ:Tt:LTflM6UpT-T 
r x^^-iSilFpET^* ?-£ffl</>T, Wx.lf* 
g§HB L 2 1 (DE3) ft (Studier F. W. , and Moffa 
tt,B. A. (1986) J. Mol. Biol. 189, 113-130 „ Rosen 
berg, A. H., Lade, B. N. , Chu i , D.-S., Lin, S.-W., 
Dunn, J. J., and Studier F. W. (1987) Gene 56, 125- 

135 )*jB«iEi&u mun^?? 
temmamtix, «bl2 i (de3) mt, 1 

a cUV57 p n^-?-TSEl-&'&£-££T7KNA*" 
'J pt y—V&fc=Fi *> o a 7 7 - v £&fe#±i:*§Hfb 
LTiot), IPTG-e8*-t"Svlfc(:J:»), **OT7 

[0 0 2 3] it, n*SfiStTr iOS**Mt 

\~~ LX&btl2> p T — T r x £ ftJTf 4 TCfliK B L 2 1 
(DE3) fc*, H^OWILJHSeKSra-KtipE 

%, ir*»*BL2 1 (DE3) tt**t&Jf«»j*Xa 
U -b n - fl> fc&fcKft 1 5 % fc 4-4 «t o Ui©bn+* - t 

fflteosajidcKpT-Tr x?t«^snx.> 4 2'CogysL 
a * ?f o <r> % , mfcigm mat. mmnmmi^^M 

»fT^*-T4o ^Ufcnn^-t^ltL, pT-Trx 
T3&K1£«$ftfc:fc»SB L 2 1 (D E 3 ) ft£#& 0 
pT-T r xXfcmmZirttffiMBL 2 1 

(DE3) wnas^T's vmmwim--m$ii. z.<n 



(6) #P*J¥ 9 - 1 0 7 9 5 4 

iO 

pT-Tr xfc**ra*0*ftSiS6ltfc=i-K 

1-^pETOM^<07°7X= K^ffiJft^T^JiBBL 2 
1 (DE3) M#4:M- ; t*Ho 
[0 0 2 4] n>t°r> HBBaw«Kjsfe^l±tt>*03Eft 

;o .xi^ Fn^'v-y 3 it -c is <io;£r£i 

flJfflnTll6-C*4o pT-Tr x £ i tm* WHtfUHSS 

1BL21 (DE3) ttK*A-f&C:fc<>WC*4 
-IpT-Tr xf^K<EftL^*»Btt«r^«L 

9 ULT»fciLfc#JfcJtlESMirai: LT, E. c 
oli BL2 1 (DE3) /Trx-Myb A ? XSK 
20 *£&lfrI¥I*i£*W£WK»K3itT^.& (FER 
M P- 1 5 2 3 2 ) „ 

[0025] ( 3 ) mm&.&fflm t^i-S) ^^tiafe 

OX (r-'J7'r->32g, 2 0 g, N a C 1 

5g, lN-NaOH5ml/'j7b;W) tftAsso * s 
feO. 7 tc^^ifitSL, PTG KV7°n 

50 BS (HOmMONaCK 2. 7mM«0KCl, 1 
0 mMO'J V 7A/<-y 7 pH7. 2) t'ft 

if-L, /«-;7t-A (5 OmMO h 'J X-fflK, pH 
7. 5, 5mMOMgCl2 , 0. 5 mMWEDTA, 
0. IMONaC 1) C.liiL, m&mz X «) i&ftt 

[0 0 2 6]© gSS&StLt, v)^c-Myb 
(Sakura, H. , Kanei-lshii, C. , Nagase, T. , Nakagos 

hi, H., Gonda, T. J., and Ishii, S. (1989) Proc. N 
40 at I. Acad. Sci. U. S. A. 86, 5758-5762) , cAMP 

fc%.x.uy- y (CRE-BPl) (Maekawa, 

T. , Sakura, H. , Kanei-lshii, C. , Sudo, T. , Fujisa 

wa, J., Yoshida, M. , and Ishii, S. (1989) EMB0 J. 

8j. 2023-2028 ), p5 3 &$m\]S.i£=?-M $0 (Vogelstei 

n, B., and Kinzler, K. W. (1992) Cell 70, 523-526 
) , Xenopus Mos 7°D h - 1 > 3 (Mos) 
(Sagata, N. , Watanabe, N. , Vande Woude, G. F. , an 

d Ikawa, Y. (1989) Nauture 342, 512-518) , h 1 

c kftfrT-gfe (L c k) (Marth, J. D. , Peet, R., 
50 Krebs, E. G., and Perlmutter, R. M. (1985) Cell 4 
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3, 393-404 K s k i -m&&lttM%d (SnoN) 
(Nagase, T. , Nomura, N. , and Ishii, S. (1993) J. 
Biol. Chem. 268^13710-13716) , myc-/uKt> 
nv— sMty) (Myc) (Luescher, B. , and Eisenma 
n, R. N. (1990) Genes Dev. 4>_ 2025-2035) , teiHf 
7f7 y4)V**>n V-yWfa (El A) (Moran, 
E., and Mathews, M. B. (1987) Cell 48, 177-178 ) 

[0 0 2 7]© -e^S*. 1 iZ, T r 70 

i&ttB^ 1 LT^D^KTV^ G r o E S L-?)*f&a«0* 

& J: *3 ft5S*X0 4tt^ov»TI±jS»tt<Oitl 

[0 0 2 8] ( 4 ) frftfrft&DTigfflgag 20 

CO 3 > 7 — ^ — y a > 

fc#&^iiT^£o LckOlE'J >&{ti&14 

T r x<^)*l6anJ:i3 pTSSMi: LTlfeSStLtS 
[0 0 2 9] 

[UttW jar, nn9iiztt)*§kw*2bizmL<isL 
[0030] mmm 1 

T 7 ^n^-^-^tr-Zv* ^ K (pACYC-T 40 
7) iftm-f&tzibiz, pACYCl 84 (Chang, A. 
C. Y. , and Cohen, S. N. (1978). J. Bacter iol . 134, 1 
141-1156 ) (DO. 5kb Hindlll-SphI 
D N ARffH*?: p A R 2 1 5 6^?- (Studier F. W., 

and Moffatt, B. A. (1986) J. Mol. Biol.J89, 113- 
130 . Rosenberg, A. H. , Lade, B. N. , Chui, D.-S. , 
Lin, S.-W., Dunn, J. J., and Studier F. W. (1987) 
Gene 56, 125-135 ) S*<OT 7 7 c n^e- 9 - i^ts 0 . 
6kb Hind I II - S p h I Br*T"?fi& L tz Q 

[0 0 3 1 ] GroESL-n- VWM( 2 . 1 k b ) 50 
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<0 5' *ii:Nd.e iSSf, 3' *S^B g 1 llffiffi 
£*>oDNAHJr/t£. groE7°7^;F (pKV15 
6 1) (Kanemori, M. , Mori, H. , and Yura, J. (199 
4) J. Bacterid. 176, 4235-4242) ££#StL£PC 
RlCJ^ftSU p ACYC-T 7<7)Nd e I -B am 
H I UmznXLXT 7 7°n^»^-<7)$IJ^T(C±lrm 
G r o E S Li%iJL1-Z>7°7* ^ K (pT-GroE) 
UmLtz (HI) o 

[0 0 3 2 ] Trx*:3-K-t4*«KT7 7'n*-* 
-im^^^tzy°y^^ K (pT-Trx) SrftSI"* 
fcfciC. pT-GroE^Ndel-Hindlllttff^- 
*g| Invitrogen tt J: ») BE5c ? ftt ^£ 7°^ X = 
KpT r xfi^O^JSM^*^ K+v>03 - Kfl^t 
a s pAfi?^^ *-*-fc^trNd e I~H i nd 
III Bf«"C**L7t (13 2) o 

[0 0 3 3 ] gfi^ff»OiaS^01t^>7 o 7^ 
^ Ki±, T7 7 e n^-^-ioJ:tfpBR 3 2 2fi$tOV 
7°'J 3>££tr«S£pETf&Si^*-- (Studier F. 

W., and Moffatt, B. A. (1986) J. Mol. Biol. 189, 1 
13-130 , Rosenberg, A. H. , Lade, B. N. , Chui, D.- 
S., Lin, S.-W., Dunn, J. J., and Studier F. W. (19 
87) Gene 56, 125-135 ) t B W<F>m&&% J " K~t& c 
DNAifflv^HLto ttet>*>, ^^c-Myb 

cDNA (Sakura, H. , Kanei-lshii, C. , Nagase, T. , 

Nakagoshi, H. , Gonda, T. J., and Ishii, S. (1989) 

Proc. Natl. Acad. Sci. U.S.A. 86, 5758-5762) , c 
AMPJfc&xl^ > hte^SS (CRE-BP) cDN 
A (Maekawa, T. , Sakura, H. , Kanei-lshii, C. , Sud 
o, T., Fujisawa, J., Yoshida, M. , and Ishii, S. .0 
989) EMB0 J. 8, 2323-2328) . p 5 3 flgPPWSfi^S 
IcDNA (Vogelstein, B. and Kinzler, K. W. (199 
2) Cell 70, 523-526). Xenopus Mos cDNA (Sagata, 
N. , Watanabe, N. , Vande Woude,G. F. , and Ikawa, Y. 

(1989) Nature 342, 512-518) . USnoNcDN 
A (Nagase, T., Nomura, N., and Ishii, S. (1993) 
J. Biol. Chem. 268, 13710-13716) . he -Myc 
cDNA (Luscher, B. and Eisenman, R. N. (1990) Gen 
es Dev. 4, 2025-2035) . 7 fV ^ >f E 1 Aitfr^ 

(Moran, E. and Mathews, M. B. (1987) Cell 48, 177 
-178) Srffl^T, PCRSCJ: ^NdeltHi ndll 
I $m*t iritis' *Si3' **K#o&DNA»r 
pAR2156^*- (Studie 
r, P. W. and Moffatt, B. A. (1986) J- Mol. Biol. 18 
9, 113-130 , Rosenberg, A. H. , Lade, B. N. , Chui, 
D. -S. , Lin, S. -W., Dunn, J. J., and Studier, F. 
W. (1987) Gene 56, 125-135) <DT 7 7°n * -T3c 
ON del-Hi n d III Srtf* £S&L?to 

[0 0 3 4] £ jfcft 2 

(1) lft«l^L/:^i:, ft#tf>Btt£fiK£ 
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f&S1~&fc*!>K, T7-yn^-^-tpBR 3 2 2fi* 
c0V7 o, J ^/ti^tspET^t Tr 
x i tzii G r o E S L * g W<0^*SfiKOf&a^^^ 

<±G r o E S L 3 - K*«iT 7 ^n^-^-Ulft 
U p 1 5Al/y i Jn>i3j:^D7A7x^^-;i/i 
14 (Cm) -r-a-aft^-fc^trpACYC^**- 

(Chang, A. C. Y. , and Cohen, S. N. (1978) J. Bacte 
riol. 134, 1141-1156 ) CjfAL/: (SI 1 £ J tf0 
2) o !#^n/c7°yX^ h\ pT-TrxtfclipT- 

Gr oEii, 7°7^^ Kfu^tt^i2H^re\ l^Ofl 

[0 0 3 5] (2) :jl^77XH>^>Trxi 
fcliGr oESLtffkmLtzZtimZt&tzb, 
IBL2 1 (DE3) ttipT-TrxifclipT-G 
roE^7Xn*fiRR«U IPTGOffiTi/: 
li*SfiTCJS«Lfco BI3I±&W»*>£SGK«:S 
DS-PAGESi:^7y-ML/:i0^to pT 
-Trxi^Trxi f , ttpT-G r oE*?>G r o 
ES tG r oEL^i*JI&ilLT^J}, TrxifcllG 
r oEStGr o E L (i^»HSR^ 3 0%tgx.T 

[0 0 3 6] (3) MiaitTr xifcli^I 
6«i:G r oEOH^*5SS1-S»«S:^«t1"Sfcft, 
pT-TrxifclipT-Gr o E ^'Rlfi'&^fliTl! B 
L2 1 (DE 3) Wim*<nm%M&& l RZ*- K1"4 

2 1 (DE3) ft^LB (M7°h>l 0 g. SlftJL* 
^5 g, ilit^M^Al Og/'J ^iK pH7. 
0) «^Jg*±T*3 7ri:tl 6-2 0fl£lfflig#U 4. 
SLfcv>^3D--=S;i'j7 h^77^nt«0L 
BfKffigitfe 1 0 0 m lt^LTODeoo rt s 0. 4-0. 

5citt^i^3B#^3 7x:vmmmmLtz 0 

4*±T 1 053^*PU 4 0 0 0 rpnu 1 OfrHO 
iS'tafr*KJ: 0Bft4:*it)fco I#***U2 0ml 
<7)0. IMC a C 1 2 KjgSU 7K7K+U2 O^HJfc* 

L^o 4 o o o r pnK i o^rm^mLmit^*: 

ft, HK7K^Lfc4m 1 0 0. lMCaCla i:|igL 
*S§mBL2 1 (DE 3 ) 3>tT-f> baUSSrWRL 
£ 0 :<7)3>t!7> Mffl^O!iigffi2 0 0 ^ 1 JilL 
fcKKfiFKi: »K ztilz±iZ<Dt&t)lzimLfzpT- 
TrxgffilO^l (DNA*I±1 0 n gWT) SrSDx. 
»^t:rfifOLT7X±t:3 O^Bfiv^^t,, 4 2*0^11 
Sfflt:9 OSfflftU lt*>^7K?&L7to 8 0 0 /i lOS 
OC (^n-X2 0mM, HJ7°b >2 0 g, SS^x 
5 g, ffiffc-t HJ^A 0. 5 g. 2 5 0mM KC 
1010ml/'j7hK pH7. 0, 1SfflEI5^2M 
C0MgCl2 5m 1 fcjjjsin) ^«i^SD^> 3 

Si^SMflL^t), ?0 7 A7x^3^ (1 
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0 ^ g/m 1 ) i&ttS OB ( h >J 7°h >2 0 g. 

5 g, h V ^ A 0. 5 g, 2 5 0 mM K 

Cl^lOml/^yMK pH7. 
MOM g C 12 5ml %m\\) ^**±^j£tt\ 3 7 
TC-C1 6B#IH««L, pT-Tr x"C3KRK»Stufc* 
1IBL2 1 (DE3) ttiflfco pT-TrxOftfe 
<9 t:pT-G r o Etffl^T, R»i:pT-G r oET 
BS^?W:*iIBL2 1 (DE3)**»fco 
[0 0 3 7] pT-T r x^BKe^^tL^^Ji 

70 SBL21 (DE3) tti^D7A7x-3-;^#tr 
LB*7t«»±t3 71CCT16-2 OlSWSfcU 4. 
fLfcy/^nn^-S 1 V <7 h^§77X3t^OL 
BjRfltfgJtbl 0 0m U:#LTOD6oo ^0. 4-0. 
5tCJt-r4iT-fe3«FBB3 7 1C L £ 0 

£*±T*1 0#H*£aU 4 0 0 0 rpm, 1 
»-C^KUJ;»)Bft:Sr|tAfco BftS:MLt2 0ml 
C00. lMCaC 12 tcKiBL, 7X7K+t*2 0^Pfl&« 
Lfco 4 0 0 0 r pnu 1 O^Mit^fiLBftS:* 
BK*^Lfc4ml^)0. IMC a C 1 2 USiSL 

20 pT-Trx^ft#t^«lBL21 (DE 3 ) n> 

ffi2 0 0 ^ 1 SriftSLfcttSPffKfc *K -ftK±S£Ot 

is 19 t;^L^a^co»t6«j»^&K*n- mpE 

T^^-OilfilO/^ 1 (DNAi(ilOngtlT) 
**nx.»^^iftfOLT*±^3 Oy^ioV^co^ 4 2 

noeafli 1:9 o throat u E*>c:**&Lfco soo^ 

1 <7>SOCig*££DX-> 3 7 < CO'll£^f K 4 5 55HIIMI 
LJt<7)*>. ^n 7 A7x^n-ji (10/ig/ml) , 
7>ty'J> (5 0/ig/ml) *#tr SOB«^J£* 

jo ±uj£*f, 3 7ic-ci 6r#ibw?*u m^^mmms 
at*3-Kt5pET na^< ? * - s *ut 

pT-Trxim«IBL2 1 (DE3) ftW: 0 
HttCpT-Gr oE"TJgR|£ft$iX3t*:»BBL2 1 
(DE3) t*£fflv>T, «*0#tttt»*fiK$::3-K 
1"£ p ETM^^ 7 ^-T*JKSe»^tL^P T-G r 0 
E»f«IBL2 1 (DE3)ttW: fl 
[0 0 3 8] (4) If^tL^M^ i7n?A7^- 
(lO/zg/ml) tTxtfv'JV (50jug/ 
ml) rn* 2. Sml+T'Asso # ? 

40 0. 7 U£&£"C:ig*U oi^i mM<7) I PTGTM 

»tfl, PBS (UOmMONaCK 2. 7m 
MOKCU 1 OmMcO'J >gt# U p 
H 7. 2) Tifci#-U 1-5 0 // (5 0 

mM^hVX-M, pH7. 5, SmMOMgC 
I2 , 0. 5mM(7)EDTA, 0. 1 MON a C 1 ) t" 

WLpri§14H5J-t1-&e ^WbS^OO^lcOSDS 
f>7 p ;w^77T-*H|iiL, 3 5tP^$U it'll^ 
50 JtLfco -Oiiff «:ff3RL^«ttIi»t Lfc 0 
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[0039] nmm 3 

(1) ±1\ »«tft»Se«^)*»tt^4tt4Tr x 
o#£SO##*«tttLfc (H4i:£i>T, ITrxt 

1 (DE 3) W/K&WMW&l ^pET77X; Kfc p 
T — T r x7°7^^ KoW#*rf»^t&JKRK»i«IBS* 

550 t»*0. 7Ufc*STJ§*U I PTCe8l*^4NF 

iafi^UD-2 0P) , 1 0fJ?Pflx5@) ttf 
V\ a-L^K (15, OOOrpm, 10 C J: 

»K nrflSFttH*t^»ttH*i:^IiL^o WH#£>5 
figtSDS-PAGEtMU ^vv'-jfefeSrfro 

[0 0 4 0] pET??Z< V<OfrX*&%ffik2tltz 
(pT-T r x77^^ KS:«#L£v>) ±»S«>»^ 
7-)^ c -My bli^W»tt7^jy- h t L 
Tl&aSiifco L*U T r xtf>**SUJ:ot\ 
Xc-Myb (Sakura, H. , Kanei-lshii, C., Nagase, 
T. , Nakagoshi, H. , Gonda, T. J., and Ishii, S. (1 
989) Proc. Natl. Acad. Sci. U. S. A. 86, 5758-576 

2) (Dmm^nm^muL, u ? v^mtz^o 

ft3 0mgOPli#Sc-My b&M2z.2titz 0 

[0041] m^mm&^mw, t r x<n&%mz 

W > MS^Sfi (CRE-BP 1) (Maekawa, T., S 
akura, H. , Kanei-lshii, C. , Sudo, T. , Fujisawa, 
J., Yoshida, M. , and lshii,S. (1989) EMB0 J. 8,_ 20 
23-2028 )&llfp5 3»PSIJ«e^]£^ (Vogelstein, 
B., and Kinzler, K. W. (1992) CellJO^ 523-526 ) 

BP 1 i:oi>T(*&6 Omg, p 5 3 mmmitt MM 
Kontttft 1 0 0 m gOmmm&S^M^irtZo 

[0 0 4 2] ^*»WO^-t-Hf(?)»)SttUitt4Tr 
x**aojK«Hov»Tfe«StL?to Ser/Thr^ 
i--Jz<7) 1 Iti^Xe nopus Mos7'nF-t 

— (Mos) (Sagata, N. , Watanabe, 
N. , Vande Woude, G. F., andlkawa, Y. (1989) Nautur 
e 342 , 512-518 ) , fiiffs r c v- >77;'i — O 
lST-*>»9^nv>*t— t*coittT**St M c kit 
f^jgfe (L c k) (Marth, J. D. , Peet, R., Krebs, 

E. G. , and Pertmutter, R. M. (1985) Cell 43, 393- 
404 ) oillffi^li:, TrxO*Mi:iota:« 
StL, ^*^l 'J 7 Mi^i/:^Mo s i:o^T(i£j4 0 
mg, L c kUov^T(ife3 0mgOnr?SMSaR* ? ii 



(9) #^¥9 - 1 0 7 9 5 4 

[0 0 4 3] 2b\Z, 3tt<0*<9$SaRT-*£, sk 
i -HailfS^ii^ (SnoN) (Nagase, T. , Nomur 
a, N. , and Ishii, S. (1993) J. Biol. Chem. 268^ 13 
710-13716) . myc^nh-t>3v->lB'(My 
c) (Luescher, B. , and Eisenman, R. N. (1990) Gen 
es Dev. 4,_ 2025-2035) , ioXZfTT/ ^4 )UXir>^ 
V.^yWk (E 1 A) (Moran, E. , and Mathews, M. 
B. (1987) Cell 48, 177-178 ) UJJ-t h T r 

w x<n&mR<v&mim<<fztz?>, §tferjyh;H 

' tz*) My c Coi>Tiift2 Omg, SnoNCoKt 
fiZOmgOirSfilfiStfitStLfco ElAiiTr 

r x^TtliE 1 A<7)(it ^t^ft*^pri§Mt LT 
U y WW 7 0mgCDpTi§ME 

1 A**«3Rtfc 0 

[0 0 4 4]!ioT, T r xO**Sii, 4feWLfc8* 

20 [0 0 4 5] (2) ^t:, ±feO8*OS6Rc0jg» 
ttK#+£G r oESL*Ha<7)»»*fcftLfc (H4 
i:fewt+G r o Et7-^L/:V->^t.BB 0 ) 0 £ 
So^*saRS"*SI?*S7tae>ti, pET^X^K 
<D^£«£rf£BL 2 1 (DE3) JBRISftffi^ttp 
KtpT-GroE77X^ KOffi^fcft 
StSfRCftfriftSLfco «-*aRo%St»»tt 
*n*+Z>tz#>lz^ Zfib<DMKfflk#iZ~'i-'7u 
3 7t:T-A55o /J ? 0. 7i:iSStStU I P 
TGt1S^4B#^^t:*ML. BWeiSlIU 

r^MLfZo Mffl^^SaR^r S D S-PAGEtfrS 

[0 0 4 6] G r o E S L tf>*§§S* c £ v>*r&(±> v£ 
X c -M y b i±, ££4/R&tt7 b t LTflS 

Stlfco Lrt*U GroESLtMIHi)tMyb 

(Dmm&immcmwL, c-u y b<om o%*w» 

*9fe2 Omg^pTigMc -My b^ai/^iM:ffiSt 

40 (CRE-BP 1) io XJfp 5 3M*^7°l^7^- 

>S»iIov*-Ct|l«^*lfco itz, Ser/Thr^ 

L^L^ 3ttOHt0^5aRT*ab4, SnoN, My 
c, ioi^E 1 AOj§)B14i±, GroESL^Mt 

zl c komm&itmuibfrotzo &±it&&t, 

MLf:8lO^ *>0 4ttO^SBRO^)!H±^G r 
oESL^it^a^ioTSAS^n^^t^^^o ± 
EOf^ii, T r x^il^^G roElit) tti^^t: 
50 ^ffltt^^C t Sr^1-tOT*)4o 
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[0 0 4 7] HJfeffl 4 
R(7)3 -y 7 — 3 > 

tt^ML/c (0 5) o 

[0 0 4 81 T r xftm^f 9 - <VfcfeT i tzmtfrfc 
TtC Lck*5&a+*pET^**-*:lft}#-*-4*lft 
IBL21 (DE3) ft^f U IPTGUJ:4if* 
$fe3B#B]L c kfc«aS-£fco 5m07'nr7 
-- b* (TC^M^vWxttf?-, 7>fvM 
7°7.?^>A, ^ft^?f >WD'f^7'f #10 
/Kg/ml) ^^tr/ s i'/7r-L (5 OraMWF'JX- 
*1B)L pH8. 0, 0. 5mM<0EDTA, 5 0mM<7) 
NaCl. IraMWDTT: 0. 125mMOPMS 
F) <7)l/2 5§*>f U.liSL, iS*&T5fc$fcL7t 0 it 
'MMift, Lc kWTiT»ffl*£tr±**i^LJtrifcLfc 

CBTSttL c k) o jtfitt (*?§14L c k *£tr*»tt 

{mx&mxms&'s-f*') „ l c koaeu >BMtfs 

ttliL c k-#&ftft*£fflv>T8!l7EL£ (Yamanashi, 
Y. , Kikuchi, T. , Mizuguchi, J., Yamamoto, T. , and 
Toyoshima, K. (1991) Science 251, 192-194) D 
[0 0 4 9] W±(0Mi:i>), L c kliT r x*§6?| 

> 1 - 4 ) o flfc^Fx T r x 0#|&5lfc4!R t CTFJtS t L 

(0 5> U->5-8) o L c k <OC<7)ro<7)SliL c 

'J >»itiStt*ai5e-f 4 fc* y 3! P-ATPH^i 



(10) ' #P!¥9 - 1 0 7 9 5 4 

14 L c koJtiSttiim*«ia^ffi , a»*wJtMtto l 0 
[0 0 5 0] 

70 »14SSRt Lr^a^-^s-ti^teti^Jto t 

[HI] llli, ^StBv^^n >G r o E S L<7)%-M 

[0 2] 0 2(±, *»ffi^*l'K*v><0&S^?*- 

[0 3] 13 3 14, G r oESL<r)%M'<? 9-itzl*± 
20 StmT r xOffeg/^ *-£fflv>T I PTGHi^ff* 
USTif P> *Lfc5 6 R * S D S - P A G E t: :Wt * "7 v 

-asfeLrfffcit^l^l56Rom5ta***+¥Jfc 

IH4] EUI±, SDS-PAGE-?7y-Mi:i 
•jftfcflfcGr oESLitliTr x <D#3&&iZ I «J It 

in L/c *rattW*LaS6R0*J^»**t¥lt-e* 

14S6R£, II±^i§14SeR**to 
[15] 15 li^ra + T'l&ilLT^nT^ML c k.tmas 
30 feSLckcOLck i|f gtftftC J &fcf£i£P$:fc <t L c 

»(±L c k If JIttftffiitKRti:* -)x^ 

f>itfcWC*>*o TWliy - 32 P-ATPt^ > + a 

- h 7 ->' * 7 7 <f - f miit L T# f> n 

& o 
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(11) 



#ffl¥9- 1 0 7 9 5 4 



[01] [02] 




-11- 



(12) 



#M¥9 - 1 0 7 9 5 4 



[14] 
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(13) 



t$ M 2 ? 9 - 1 0 7 9 5 4 



[115] 



soluble Lck 



urea-treated 
insoluble Lck 



30 10 3 1 . 30 10 3 1 (Jii) 



Western 




Lck 



Autophos- 

phorylation 



Lck 



1 2 3 4 5 6 7 8 



7D > h^-/<0|i^ 



(51) Int. CI. 6 

C 1 2 R 1:19) 
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